Epithelial-Mesenchymal Transition Directs Stem Cell Polarity via Regulation of Mitofusin.
Mitochondria are dynamic organelles that have been linked to stem cell homeostasis. However, the mechanisms involved in mitochondrial regulation of stem cell fate determination remain elusive. Here we discover that epithelial-mesenchymal transition (EMT), a key process in cancer progression, induces mitochondrial fusion through regulation of the miR200c-PGC1α-MFN1 pathway. EMT-activated MFN1 forms a complex with PKCζ and is required for PKCζ-mediated NUMB phosphorylation and dissociation from the cortical membrane to direct asymmetric division of mammary stem cells, where fused mitochondria are tethered by MFN1-PKCζ to the cortical membrane and asymmetrically segregated to the stem cell-like progeny with enhanced glutathione synthesis and reactive oxygen species scavenging capacities, allowing sustaining of a self-renewing stem cell pool. Suppression of MFN1 expression leads to equal distribution of the fragmented mitochondria in both progenies that undergo symmetric luminal cell differentiation. Together, this study elucidates an essential role of mitofusin in stem cell fate determination to mediate EMT-associated stemness.